The pharmacokinetics of hemoglobin-based oxygen carrier hemoglobin glutamer-200 bovine in the horse.
Hemoglobin-glutamer-200 (HBOC-200) is a hemoglobin (Hb)-based oxygen carrier (HBOC) comprising glutaraldehyde-polymerized bovine Hb. In this study, we sought to determine the pharmacokinetics of this first generation HBOC after IV infusion of 32.5 g of HBOC-200 solution in horses. Quantification of HBOC-200 in equine plasma and urine was performed using a method recently developed by our laboratory. The elimination from plasma was based on size distribution of the bovine Hb polymer. The decline of plasma concentration-time curve of HBOC-200 was described by a noninterchanging 2-compartmental model. The median elimination half-lives of the small and large aggregates were 1.3 and 12.0 h, respectively. Of the HBOC-200 infused, 47.0% was eliminated as the smaller molecular weight and 53% as the larger molecular weight polymers. The area under the plasma concentration-time curve was 5143.1 microg.h(-1).mL(-1). The volumes of distribution of the small and large aggregates were 86.9 and 63.9 mL/kg and the clearances were 42.1 and 3.8 mL.kg(-1).h(-1), respectively. In conclusion, elimination of first generation HBOCs was shown to be more complex than previously assumed because of the heterogeneous nature of these solutions. Mammalian species dispose of Hb using similar mechanisms, and there is no unique metabolic process in the horse that would not allow a logical extension of the general interpretation of this study.